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: . CONFDENTIAL :
DEVELOPMENT AND PROOF SERVICES
5 AYTHORTTY: ORUBA-MOR R. Dempsey/tsp

File APG 471.1/126

DATES OF TEST: Jlst apd 2nd October 1957

ABSTRACT

- To detemine the penetrating cepability of 120 mm AP shot with a solid
conical nose design end compere it with the standard 120 mm AP ghot.

All rounds were fired egainst Plate, Armor, class B, Rolled Homogeneous,
5" % 120" x 144", everage BHK 276, cherpy (-4O°F) kb ft 1bs, at 550 obliquity.

Velocities (striking) were obtained in the esteblishment of PAL.

The penetrating capabilities of the test shot are considered infarior to
the standard 120 mm AP shnt.

The maximum range at which the test shot are effective against five-inch
plate at 55° obliquity is considered to be spproximetely 260 yaxds when Tiring
from a tube having only two proof rounds Pired previcusly.

It is recommended that Shot, AP, 120 mm, Design R-9, Drewing Nusber FF 8igk
# (r01id conical nose design) be considered inferior to the stendard 120 ma AP shot,

| It is slso recommended that further study of the integrsl windshield concept
be conducted., -
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I. INTRODUCTION

A. Windshield separaticn during flight has been experienced in the
firinge of 120mm, AP, T116 Series Shot. These failures can be sttributed
to improper ovturetion (gas "blow-by"), improver cyclewelding techniques
and/or un inadequste cycleweld compositon necessary o overceme airo-
dynmamic heating. The development and adoption of the obturator essembly
eliminated feilures caused by improper obturation. Te alleviste the
problem of improper cyclewelding an impect fixture was designed and in-
corporated in the shot manufacture insuring a winimwum bond stremgth,

B. In order to eliminate inadequate cyclewelding cumposition a test was
initlated utilizing shot mede from a single plece of stsel with & salid
conical nose design. This would completely eliminate the joint b..ween
the windshield and shot body, the initial point of windshield separation,
therefore lnsuring windshield retention.

II. DESCRIPTION OF MATERIATL

Ten each Shot, AP, 120mm, Design R-9, Drawing Number FF-84gh, Lot
FA-E~139, were submitbed for test. This shot is designed with an integral
steel windshield. ‘'he emtire round except for the standard double
class B gilding metal rotating bande was made from a single piece of steel.
A parabalic-shaped hole designed to prevent excessive stress concentration
at lmpact was bored into the base of the shot to maintain the preseribed
50-pound projectile weight, The different Rockwell hardpess of the shot
ean be found in Appendix B (Drawing No. FF-84ok).

III. DETATLS OF TEST

A. FPROCEDURE

1. The essential number of vounds were firel at five-inch armor
plate at 559 obliquity (BHN-276; charpy at -409F, Lift-lbs) to determine
a protection ballistic limit for the test design (molid conical nose) and
the standard shot (ogivel nose with windszhield).

2. Chanber pressures were obtained by plaeing two M3 Gages in the
base of each '

3. Projectile transit time through two sclencid colle was recorded
and striking velocitles were calculated om all rounds.

k., Yaw cards were placed om both veiocity colls and in front of the

,  Plate in order to delermine the stability of the shot.
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RD VELOCTTY
2.  _ (fps)
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100 2903
103 3000
95 2935

2956

2. mpmxmmﬁmu cbhserved on the three yaw cards.

3« ALL striking impressiome on the plate were of the s-ae ussentia
wbaps, ialicating that the break-up smd relling of the shot were essen-
tdally the sems,

k. Messurements of the camplete pemetrations om ihe back of the

plate wive greater (8" x 10-1/2") for the test shot than thome for the

shaudard shot (6" x 6-1/k"),

5. Complete round-by-revwd data can be found in Appendix A of toas
report., : ' il e '
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B, The mximin rangs at vhieh the teqt et mdgw eotive aguinst 5-dueh
‘plate at 55% sbliquity is cemstdsrod to be spprovimcely 260 Mf’m

¥

1. ghet, AP, 740mm, Destgn R<9 (salid comical mise design) be cone
2. Tarthor study of the integral vindehield conceph be conducted. The

s o et a. The shot he designed with aw integrel vindshield and solid
body construction. Weight i minted comstantly by shortening the

b. m;@w avant m&;ﬁm‘a‘méﬂ% in a shot with too short a
an alternate design using e base cavity be condiderad.

ey | Firings of T116 Shot in Oetober 1953 izdieated enidsfactery penetre-
= %m%ﬁz &%m cavity 1-1/k inches in diameter and 3-1/8 inchies deep.

TR ea A ghek be deadgnnd cistisr to Desiga R-9 with the cavity
© elintnated. Dits ines |

' 8 would reewst in & welght inerease of approvimately
vods, This might reduse the Ballistlc Limit but vould have the
M ol requiring the resssessment of the propelling cherge,
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H, A. BECHIOL
Chief, Artilizry Div,
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APPENDIX A

A

ORBMANCE CORPS
FRANKFORD ARSENAL DEDavison/mip/ 22146
PHILADUELPKKIA 37,
PEMNSYILVANIA

N REPLY 99 pIA il

reren To onpea-MDR
SUBJECT ¢ 120mm Yilé, Design R-9
TOs Commanding Gsneral
Abevdeen Proving Ground

Absrdeen, Maryland R
X

Attentions D&PS, Mr. G. Youmans

/

1. Inelosed i) Test Program Requeat #PA~MDR=4{78 covering o
testing of Shot, 120ms, T116, Design R-9, It is requested that *
this Arsenal be nobifizd in adwance of the test im order that a o<,
reprosentative may be presant if so desired. :

2, Funds in the amount of $10,000 have been forwarded to’
your instsllation under PESD 70304111-19-48024«~00-0 (040 Project
56=197) to cover the cost of this test and the adhesive. firing

tests
FOR THE COMMANDER 3

' ' " . 'ga
§ Incls el % 8, Lwe

1, TPR #¥A-MDR-478 (in dup) s/ Major, Ord : |
2. Dwge Noo FF 8494 ! Assiptant " 1

ees ORDLY-AR=)AR, Attns: Mr. H., Holusha
: ¥Mr, Blittersdorf, MIR
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TPR #ER~NDR~478
Ureplieford jrevensl, Fhila. 3/, Pe.
Dhavisen/alp/22146

1. Material for Test:
Ten (10) each Shot, AP, 120mm, Design R-9, Drawing Number FF8494, Rev O

2. Project Authority: Sub=Project No. 70304111=19=48024~0i

3. Object of Development or Experiment: The object of this development is to
deveiop s satisfactory Shot, AP, 120mm, T116.

4. History Sketchs

-~ Design R=9 1s a 120mm AP Shot designed with an integral steel windshield to
eliminate windshield failure. The entire round except for rotating bands is uade
from a single piece 6f stesl. A& hole has been bored into the base of the shot

. to msintain the prescribed 50 lb, projectile weight, The parabolic shape of the

1

5

holé is designed to prevent excessive struss concentration st impaect. ™8 rotating
bands are the standard doubie Class B gilding mebal. The hardness from the nose
to the bourrelet is Rockwell C-60, The hardness in the rotating band area i
Rockwell 0-40. The area between the bourreiet and bands is dewoted to a treusition

s¢ne from Rockwell C=60 to Kockwell €-40,

nst Froving Ground Test: See History Sketeh

6o ca."L Tests: None

7e Objlect of Tests The object of this test is to determine the penetrating
capability of a solid conieal nose design and to compare it with the standard
ogival noss shot with windshield,

g, Precautions in Handling and Testing: The usual precautions in handiing and
testing AP Stiot should be followed,

9. 'Eg commended Test “rogrems

&, Determine Protection B,llistic Limi* for Design R~9 against 5" homogenesus
armor plate at 55° obliguitys

< b, . Détemti reference PBL for.standard T116E6 or TL16E] against the same
amor plate at +he same cbliquithy.

¢e Place yaw carGs at each velocity coil and in front of plate for eccn tumt
round,

10, Heferences: TT-08120 - from GRDLY-AAR, Col. Worthing to ORDBA-KHC~Ripka

11, Cecordination:

Ordngnea Ammunition Command

Aberdeen Proving Ground
Frankford Arsenal A-2

e
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DEVELOPMENT AXD PROOF SEMVICES LT e B
ABERDEEN FROVING GROUND, MARYLAND

FIRING RECORD

OBJECT OF TEST: To Determine tne

Penetrating Capability
of 120mm AP shot with
a Selid Conical Nose
Design sod Coupere it
With the Standard 120mm
AP shot (ogival nose

With Windshield)

PRODUCTION ENGINEERING

DATES OF TEST: 1, 2 October
- 1957
FIRING RECORD NO: P-62878

SHEET 1 OF 4
AUTHORITY: ORDBG k71.1/126
WK ORDER NO: 331-810-01

tsp

Gun, 120mm, T123Fl, No. 126.
Tube, 120mm, TI23E1l, No. 4380

AMMUNITION COMPONEWTS

TEST:

Sihot, AP, 120w, T116FM6, Design R-9. Lot FA-E-139.

STOCK :

Shot, AP, 120mm, TL16E6,
Case, Cartridge, 120mm, 725,
Primer, Percussiom, TTY,

Lot RuW 9~3
Lot CHA 1C-8,
Lot LS 2k-h.

Propellant, MP, ML7 (0.679 inch web), Lot RAD-37153.

Flug, closing, M2 E2,

FACILITIES

Lot STOCK.

Pired from 2100-~yard range on Main Fromt.

Recoll Mechaoism, 155mm, M3, No. 1676.
Hﬁo, U.S.Aa Ne. %1936620

Caxriage, Gun, Motor,

Bl
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COIL DISTANCES:

Gun to lst coil 98,33 T4,
lst to 2nd codl 51.€7 £i.
20d coil to plate 220,00 f&.

CHAMBER PRESSURE MEASUREMENTS :

Gage, Pressurs, Medium Caliber M3 {2 per round)
Cepper, Cylinder, Crugher, Metel of 1955, Aunealed 1955

m ?& ‘”Ss L]

ARMOR FLATE DATA

Class B, Rolled Homogendous, 5" x 120" x Lhh"; Nusber Ok85TL
Average BEN 276 Charpy (-hoop)yy Pt-lbs.

Chemical composition, %:

C"'Oagas m"{}c
Or-1.59; Ni<3

o
i
Pl b ﬁﬁm W
L8
-
ol
1h

«29; Mo-0.40
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FIRING RECORD ¥G. P-62678

SHIBT

L

ggicg?céitbéiéddHt1v*\xw
H. %. ANDERSON
Chief, Artillery
Amumiunition Branch

. #

B-4
CONFIDENTIAL

P

L oF &

b M

ROBERT N. DEMPSE
Project Enginecer

oo o it .



NAME_AMD ADDRESH NO. COPIES
Chief of Grdmance SR
Hashimghon 25, D. C.
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Attn: ORDBA-MDR 1 : 4

.

Commanding General -
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Joliet, Illincis . ‘
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